Objective: To assess the reliability and validity ofa l S-item Chinese Geriatric Depression Scale (GDS) to measure depression in Canada's elderly Chinese population.
O ne of the most common emotional disorders in older adults, depression affects almost 10% ofthe general elderly population of Canada (1). In addition to clinical diagnosis, depression screening scales are common tools for assessing depression, especially in community settings. The Geriatric Depression Scale (GDS) (2) is the most popular tool used by researchers as well as by many mental health practitioners to assess depression in the elderly population.
The original version ofthe GDS was designed specifically for rating depression in older people (2) . It consists of 30 questions answerable by "yes" or "no," selected to measure depressive symptoms. Based on their GDS scores, respondents are classified as nondepressed, mildly depressed, or severely depressed. The scale has been validated for its construct and discriminant validity. In addition, it has shown excellent internal consistency (Cronbach's alpha = 0.94) and test-retest reliability (r = 0.85) (3) . Since its introduction, the scale has been widely used with elderly individuals residing both in the community and in institutions (4 30-item GDS, a shortened IS-item version was developed. This IS-item GDS was found to be as useful as the 30-item version in distinguishing depressed from nondepressed elderly individuals (5) .
Both the shortened and standard versions of the GDS have been translated into different languages and have been used with elderly populations from various cultural or ethnic backgrounds. The scales have been translated into Chinese and used with different Chinese populations. In Hong Kong, the 30-item GDS was first translated into Chinese by Lee (6) and then validated by Chiu and his associates (7) . Lee and a team of researchers later validated the IS-item version (8) . Both versions were found to be valid and reliable measures of depression for the elderly Chinese in Hong Kong. In another study (9), Lee's IS-item Chinese version (6) was used to assess depressive symptoms in a random sample of elderly Hong Kong Chinese, aged 70 years and over. Using a cut-off point of 8 out of a possible score of 15,29.2% of the elderly men and 41.1 % of the elderly women in the sample were found to be moderately to severely depressed.
In Taiwan, researchers conducting a community survey (10) on depression used another IS-item Chinese version of the GDS in 187 randomly selected elderly Chinese living in a suburban setting (11, 12) . Their results showed that 34.8% of the participants were depressed, corresponding to scores of 11 or higher on the IS-point scale.
Few studies on depression among elderly Chinese have been conducted in the United States (US). In a voluntary sample of 45 Chinese elderly persons in a Midwestern city (13) , depression level and related factors were examined. Using the 30item Chinese version (7) , a high rate of clinically significant depressive symptomatology was reported; 1 in 5 (20%) participants had a GDS score of 11 or higher and 11% had a score of 15 or higher.
In another US study on depression in the elderly Chinese, Mui developed and validated another Chinese version of the lSitem GDS (4). Using translation and back-translation forverification, the original English 30-item GDS (2) was rendered into Chinese by a team of bilingual mental health professionals. The resulting scale was then administered to a sample of 50 elderly Chinese in Manhattan, New York. Of those items for which no data were missing, 15 items were selected to form the new Chinese version of the GDS. A principal component analysis of these 15 items, using the varimax rotation method, yielded 2 factors: happy mood and sad mood. Cronbach's alpha coefficient for this version was 0.89. Five of these items were different from those of the original version of the IS-item GDS. The author argued that these S items were more culturally meaningful for elderly Chinese and therefore a better substitute for the 30-item version. Support for this conclusion can also be found in a recent study in Taiwan, which examined the correlations between the scores of this new Chinese version and the 30-item version (14) . The researchers concluded that the scores of'Mui's version correlated significantly with both the original 15-and 30-item versions and that the new IS-item version can be used in place of the original GDS when testing elderly Chinese.
Despite all these studies and developments in measuring depression in the elderly Chinese in the US and overseas, there is no published research or validation study on the use of the GDS with the elderly Chinese population of Canada. Assessing the reliability and validity of the Chinese GDS is important for both researchers and mental health professionals in this country. Over the last 2 decades, the ethnic and cultural composition of Canada has undergone major changes. Mainly because of immigration, Canada has become home to increasing numbers of people of racially and ethnically diverse origins. Information garnered from the 1996 census shows that in Canada, the Chinese constitute the largest visible minority group-with a population of860 150 (15), they account for 26.9% of all visible minorities (15) . They also represent the largest visible minority group in 5 of the 12 provinces and territories of Canada (namely, British Columbia, Alberta, Saskatchewan, Ontario, and Newfoundland). National surveys, such as the Ageing and Independence Survey and the National Population Health Survey, often fail to report adequate health information on this ethnic group, as well as on other minority populations. For researchers and practitioners, a valid measuring instrument that considers the cultural context ofthe elderly Chinese is a tool ofgreat importance in assessing their mental health needs and concerns. This paper assesses the application of Mui's version of the IS-item Chinese GDS to elderly Chinese residing in Canada and examines its reliability and validity. Three major reasons support using (and confirming) Mui's version of the IS-item Chinese GDS. First, it has demonstrated good reliability and validity in screening depression in community samples of elderly Chinese residing in the US (4) and Taiwan (14) . Second, it is short and has a simple response format, making it easy and simple to administer, particularly to elderly Chinese, who often do not have the literacy skills and patience for lengthy questionnaires. Third, items and words used in this scale have been adapted to suit the cultural context of elderly Chinese immigrants living in the US. Thus, the scale is likely to be appropriate for the Canadian context.
Method

Sampling
The respondents were randomly selected from the membership list of a Chinese seniors' centre. According to the 1996 census, 44 335 individuals residing in Calgary are ethnic Chinese. In this city, 8.7% ofthe general population is 65 years of age or older. Assuming that 10% of the Chinese population are elderly persons, the elderly Chinese population ofthis city would to be about 4500. The only Chinese seniors' centre in the city has 3473 members, slightly more than 77% ofthe estimated elderly Chinese population of the city. Two hundred and eighteen elderly Chinese were randomly selected from the membership list and invited to participate in a telephone survey. Ninety-six of them completed the survey-a response rate of 44%. For those who agreed to participate, informed verbal consent was obtained before the interview began. The interviews were conducted in the languages or dialects spoken by the respondents. Most of the interviews were conducted in Cantonese (94%), and the remainder were conducted in Mandarin (3%) and Toishan (3%). Each interview took 20 to 30 minutes to complete.
Measurements
In this study, Mui's Chinese IS-item version GDS (4) was administered to the respondents by telephone. The scoring method for this GDS version is the same as that for the original English IS-item GDS. Each affirmative answer to a depressive symptom scores 1 point. Respondents who score a total of4 or lower are considered "normal." Respondents who score between 5 and 9 on the scale are considered "mildly depressed," and those who score 10 or higher are considered "moderately to severely" depressed.
Other instruments and questions were also included in the telephone survey. To measure physical and mental health, the Chinese version ofSF-12 was used. The original English version of the SF-12 is a simplified version of the SF-36, which measures 8 health-related dimensions: 1) physical Apnl2000 Depression in Canada's Elderly Chinese Population 281 . _ --------functioning (PF); 2) role limitations due to physical health (RP); 3) bodily pain (BP); 4) general health perceptions (GH); 5) vitality (VT); 6) social functioning (SF); 7) role limitations due to emotional problems (RE); and 8) mental health (MH). The SF-36 has been shown to be reliable and valid with diverse populations (16) .
It has also been translated into Chinese, and certain items have been adapted to fit the Chinese cultural context. Psychometric evaluations confirmed the reliability and validity of the instrument for studying elderly Chinese in Boston (17, 18) .
As a simplified short version of the SF-36, the SF-12 is easy to complete. It consists of 12 items and uses a norm-based scoring method. The details of the scoring method are reported in the users' manual (19 Self-perceived general health was measured by 1 item from the SF-12.
The pertinent item asks the respondents to rate their health, in general, along a 5-point scale, with scores ranging from poor to excellent. A higher score represents better self-perceived health. In addition, the respondents were asked to report their illness or health concerns, from a list provided to them. A score was produced to represent the total number of diseases or health concerns of each respondent.
Demographic information obtained via questionnaire included sex, age, marital status, living arrangement, education level, place of origin, length ofresidency in Canada, and language or dialect spoken.
Results
Table 1 presents the demographic information ofthe respondents. Using the 15-item Chinese GDS, the elderly Chinese reported a mean score of3.15 (SD 3.6, median 2.0). Scoring in the 5-to 9-point range, 9.4% of the elderly Chinese interviewed were assessed as mildly depressed. Moreover, with the threshold at 10 points, 11.5% ofthe respondents were considered moderately to severely depressed. In Mui's study, 22% of the elderly Chinese in the US were mildly depressed, and 8% were moderately to severely depressed. Therefore, the prevalence rates of depression in the elderly Chinese involved in this study are much lower than that of their counterparts in the US study.
Reliability
The item-total correlations for each GDS item and overall reliability statistics are presented in Table 2 . The Cronbach' s alpha coefficient of 0.88 and split-half reliability coefficient of 0.89 obtained for this instrument support this scale's reliability. All items except item 10 have item-total correlations in excess of 0.3.
Validity
A principal component analysis was conducted on the 15 items of the GDS used in this study. The initial result indicated a 4-factor solution with eigenvalues that exceeded unity and accounted for 66.65% of the total variance. To avoid overfactoring, the scree test (20, 21) was used to determine the number of meaningful factors in further analysis. Results showed that a 2-factor solution was meaningful. Those 2 factors were rotated, using a varimax method ( Table 3 ). The first factor, which can be labelled "affective mood," included item 1 ("basically satisfied with life"), item 4 ("often get bored"), item 5 ("in good spirits"), item 6 ("afraid of 282
The Canadian Journal of Psychiatry Vol 45, No3 The second factor, labelled "cognitive mood," consisted of item 2 ("dropped many activities and interests"), item 3 ("feel life is empty"), and item 10 ("have more problems with memory"). These items appear to be related to the cognitive symptoms of depression (22) . This factor explained 9.3% of the variance.
Convergent validity refers to the ability ofan instrument to yield similar results as other instruments yield in measuring similar or sample concepts (23) . In this study, the MCS score of the SF-12 was correlated with the GDS scores obtained from the respondents. A significant correlation coefficient was obtained between these scores (r = -0.74, P < 0.01). Elderly Chinese who have higher mental health scores, as measured by the MCS, report fewer depressive symptoms. This finding provides evidence for the convergent validity of the IS-item Chinese GDS.
Concurrent validity refers to the ability of an instrument to correlate well with other measurements that are related to the construct measured by the instrument (24, 25) . Previous research findings on depression in elderly individuals indicate that physical health (or chronic illnesses) is correlated negatively with depression (26, 27) . In this study, the PCS of the SF-12, which measures the physical health status, number of illnesses, and self-perceived general health, was correlated with the GDS scores. Table 4 shows that all 3 health status measures were significantly related to GDS. In summary, elderly Chinese who have poor physical health report more depressive symptoms. 
Item
Eigenvalue: factor I = 6.43 (42.9% of variance); factor 2 = 1.39 (9.3% of variance).
Table 4. Correlation coefficients between physical health status variables and the IS-item Chinese Geriatric Depression Scale (GDS)
Health status variables GDS P something bad"), item 7 ("feel happy"), item 8 ("get restless and fidgety"), item 9 ("worry about future"), item 11 ("feel downhearted and blue"), item 12 ("feel worthless"), item 13 ("think most people are better off'), item 14 ("frequently get upset"). and item 15 ("feel like crying"). These items are related to affect and emotional symptoms of depression (22) . This factor explained 42.9% of the variance. 7) .
A 2-factor solution was identified for this IS-item Chinese depression instrument. It bears noting that the 2 factors are different from those identified by the original author of this scale (4). The "happy mood" and "sad mood" factors identified by Mui (4) were combined into I factor, the "emotional domain." The cognitive symptoms of depression resulted in another factor. The factorial differences between these studies may be explained by the different sociocultural contexts of the 2 respondent groups. Unique sociocultural characteristics of Canada, such as the universal health care insurance system, the lengthy history of immigrant settlement, an official national policy ofmulticulturalism, and other geographical and social characteristics, may affect the health of the elderly Chinese in Canada differently. Nevertheless, the findings are consistent with the multidimensional view ofdepression according to Beck (22) and provide further support for the construct validity of the scale.
Overall, the fmdings in this study provide supporting evidence for the use ofthe Chinese GDS, in both clinical and research settings, with the elderly Chinese of Canada. The validity and reliability of this depression tool has important implications for the early screening of depression among elderly Chinese. When a valid tool is being used, appropriate intervention programs become more feasible for practitioners.
Inaddition, by verifying the validity and reliability of the 15item Chinese GDS, further research on mental health issues of elderly Chinese can be facilitated. Moreover, the instrument can be used as the basis for future validation studies on other mental health measurements.
The findings indicate support for the psychometric properties ofthe new IS-item Chinese GDS. However, some limitations should be acknowledged when interpreting the findings. First, as a localized study that included only members of a seniors' centre, the generalizability of the results may be limited. Future studies using representative samples that include seniors who are not members of seniors' centres and elderly Chinese in other geographical locations are recommended. Second, reliance on self-report measures presents the possible risk ofrespondents giving socially desirable answers. Although the "impression effect" was reduced through the use of telephone interviews in this study, further efforts are needed to ensure that clients and research participants give the most accurate responses. Finally, as a community survey, this study did not verify the reliability and validity ofthe scale in clinical settings, such as mental health institutions or clinics. Future research should focus on this issue.
